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COMPLETE SPECIFICATION 

New Anthraquinone and Nitro Dyestoff s 

We, L'Obeal, a French Body Corporate of 14, rue Royale, Paris, France, do 
hereby declare the invention for which we pray that a patent may be granted to us, 
and the method by which it is to be performed, to be particularly described in and 
by the following statement: — 

The present invention relates to novel dyestuffs. 5 
More particularly, the present invention relates to compounds of the formula: 

R R 

wherein each of the Z radicals, which may be the same or different, represents a 
nitrobenzene or anthraquinone radical, at least one of which 2 radicals being substituted 
by an amino radical, which is unsubstituted or substituted by one or two alkyl, 10 
hydroxyajkyl, amino alkyl, monoalkylaminoalkyl or dialkylaminoalkyl radicals, me 
alkyl radicals in the said substituents containing 1 to 4 carbon atoms, or by an alkyl 
or alkoxy radical containing 1 to 4 carbon atoms; E represents a hydrogen atom or 
a hydroxy! radical; m is 0, 1, 2, 3 or 4; and each of the R radicals, which may be 
15 the same or different, represents a hydrogen atom, an alkyl or hydroxyalkyl radical 15 
containing 1 to 4 carbon atoms or a radical of the formula : 

>N^CGH s ) n - 

R« 

wherein n is 2, 3, 4, 5 or 6; and each of R, and R^, which may be the same or 
different, represents a hydrogen atom or an alkyl radical containing 1 to 4 carbon 
20 atoms, subject to the proviso that at least one of R 7 and R© represents a said alkyl 20 
radical, or R T and R c together with the nitrogen atom to which they are attached 
form a heterocyclic ring^ with the proviso that when E represents a hydroxyl radical 
m is not 2, and acid addition salts and quaternary ammonium salts thereof. It also 
relates to the similar compounds of the formulae : 

R R R 

25 III 25 

Z — N— (CHo),, — N — (CU.X — N — Z 

- <P) 

[Price 



10 



and acid addition salts and quaternary 



^in Rand cache! ^^^SSSSS. E ^ 

carbon atoms, or by an alky! or alko^ wnuu^je 4 afld ^ „f me K 

rS^atom or a hydroxyl mtoU » » ^i*/. hydrogen atom, an alkyl 
^dicS^hich i may *• f to d f S&STS a radM of the formula 
or hydroxyatkyl radiad containing 1 to * 

Rr >N-(CH,) B - 
therein n is 2, 3, 4, 5 ^^^l^ra^'caT^tS^ « 

acompo^of thefonnuk(IV) y 

« __ L ^ a i rtr alkaline earth metal atom, 
in which Y represents a halogffl atom, anaBcah "K^^fcdiogen or halogen 
S rprtaary^econdaryor^ry ™^^£^T*«M? «-* J« 
SLeS £ SVJ^™^ Z» represents a phenyl or *l rascal, with 
/r\ a rmrmonnd of the formula : 



CD 



Z'"— N< 



SCV-Z" 



if Y represents a halogen atom; 
0i) a compound of the formula: 



00 

in which Qi represents 1 



M 



Z'"— Qi 



a mobile froup, such a* a nitro group or halogen atom, which 
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is readily substituted by an amino group if Y represents a primary amino group; 
(Hi) a compound of the formula : ^ 

Z"'_ N< 

<CH*V-X 

if Y represents a secondary or tertiary amino group; 

f iv) a compound of the formula : 

v ' SOa— Z" 

Z'"_ N< 

(OH^— X 

or of the formula: 

H 

Z'"— N< 

(CH^— X 

if Y represents an alkali metal or alkaline earth metal and n in formula IV is 0, 
and hydrolysing the SOfi—Z" group; . - . „ . 

and, optionally reacting the resulting compound so as to replace 1} by a radical 
of me formula : . 

— NHRfl 

in which R. represents hydrogen atom, an aftyi, hydroxyalkyl or alkoxyalkyl group, 
me alkyl groups of which substituents containing 1 to 4 carbon atoms, or a radical 
of the formula: 

(CH,).— N< 

R* 

in which each of R 8 and R c , which may be the same or different, represents a hydrogen 
atom, or an alkyi or hydroxyalkyl radical of 1 to 4 carbon atoms or an acetyl radical 
or, together with the nitrogen atom to which they are attached, form a heterocyclic 
ring, 

in which Z'" is the same as, or is a radical capable of being converted during 
the course of the reaction into Z and when Z'" is not the same as Z converting it 
thereto, X represente a halogen atom, M represents an alkali metal or an alkaline earth, 
metal atom and n is an integer from 2 to 6, except where indicated otherwise, and, 
optionally, hydrolysing the product 

Other processes for preparing the compounds of the present invention are as 
follows: 

(1) A compound of the formula : 

Z-Jl-^CHa^— NH— Z 
may be prepared by condensing a compound of the formula : 

R 

Z'"— A— (CH^X 

with a compound of the formula: 

SOjr-Z" 

Z'"— N< 

At 

and hydrolysing the resulting product to remove the sulphonamide group. 
(2) A compound of the formula: 

Z— jL- (GHtV- NHr-Z 
may also be prepared by condensing a compound of the formula : 
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25 
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" R 

with a compound of the formula : Z f,t ^Qx 
formula: R 
witii a compound of the formula : 

Z »'_]L-(CIH,V-X 
(4) A compound of formula III may be prepare by condensing, with quawnisation, 
a compound of the formula : ^ ^ 

R 

with a compound of the formula: 

A, 

Z'"- 



15 f« A compound of formula I, II or HI as defined m fte mam Pf^smjt 1 * 
feL JTTr Radicals represents a hydnnryalkyl radical maybe 
Xpta corresponding compound in which at least one of The R radicals represents 

JPTSSarSffi WI - mas defined in the main process in which at 
20 least one of the R radicals represents a radical of the formula -. 



Rt 

R. 



may be prepared by reacting the corre^mling^componnd inwhich at least one of 
R radical resents hydrogen with a halogenoalkylaminc of formula . 



R> 

>N-^(CH !! X— X 

Ro 



I<f 



15 



20 



(7) A compound of formula I as defined in the main process may be prepared by 
condensing a compound of the formula : 



SOr-Z" 

Z'"— N< * 

or of the formula: ^ 

Z'"— N< 

(CH^-X 

30 with a compound of the formula: 



SCV-Z" 

Z'"— NK 

M 

and hydrolysing the resulting product so as to remove the sulphonamide group or 

(8)^ compound of formula I as defined in the main process may be prepared by 
condensing a compound of the formula : s ^__ z „ 

in which Q represents a halogen atom, 
with a compound of the formula : 

SOa— Z 

Z'"— NK 

M 

0 and reacting the resulting product with an amine of the formula: H 2 N — R, and then 
hvdrolysine to remove the sulphonamrde groups. 

(9) A compound of formula I as defined In the mam process may be prepared by 
condensing a compound of the formula: 

SO*-Z" 

Z'"— Nl< 

i M 

15 in which Q represents a halogen atom, 
with a compound of the formula : 

SOfe— 1 Z" 

Z'"— N< 

or of the formula: 

H 

Z"'_- NK 

(CHa),— X 

20 reacting the resulting product with an amine of the formula: HsN-^R* and then 
hydrolysing to remove the sutphonamide groups. 

(10) A compound of formula I as defined in the main process may be prepared by 
condensing a compound of the formula: 

SCV-Z" 

Z'"— N< 

M 

25 with a compound of the formula : 

SOs-Z" 

Z'"— N< 

CHu— (CHE)^ — CH2X 

or of the formula : 

H 

Z'"—rL^* 0 (CED^--CT^ 

and hydrolysing the product to remove the sulphonamide group or groups. 
30 (11) A compound of formula I as defined in the main process may be prepared by 
condensing a compound of the formula: 

SCV-Z" 

Z'"— NK 
M 



with a dihalogenoalkanc of the formula: 

Condensing a dihalgenoalkane of thciomiuia: 

X— CHs— (GHE) m — GHaX 

with a compound: of the formula : sO*-Z" 



M 



in which Q represents ^0=-^^^^^^^ 
aik^group or a radical of the formula : 

R. 

— (CH 2 )i — N< _ 

and hydrolvsirig the sulphonamide group. 

The q - " "* 

pared b; 
with an _~ x 

or to improve their affinity nrcertun rite fundamental colour of the 

TTt^,. Hirectlv attached to an aromatic nucleus. By contrast, rt it is camca out 

R.-^H— (GH,V-X 

in which R. represents an alkyi radical of 1 to 4 carbon atoms; or with a tertiary 
•amine of formula: 

Rr 

>N— (CH:)rf— X 

Ro 

in which each of R, and R» which may be the same or different, represents an sg 
Sltt 4^bon atoms; or R, and R, together with the nitrogen atom to which 
Sey^ atta^to a Scyclic xing.% this latter case the aminoalkylation may, 

" d ^J^^fflS&on. aregeneraHy accompamedby deepening 

° f *5ff£EE?S thTpSnt invention may be used for a very ^ 
of industrial applications. They may, for examplt be used in the textile industry and, 
more particularly, in dyeing keratinic fibres, especially human tour. 

f t & known that the technique of dyeing different syndetic and paturd fibres^ 
based tin the use of a varying number of individual dyestuffs used *» •f"™*"* ™ 
Siour of such mixtures during dyeing very frequently -pom prob^ wln* are 
difficult to resolve, particularly as regards the harmomsation of the paracu- 
kT affinities of the dyestufis and the haimonisaaon of the speeds at which 
me dyes are taken up by the fibres and of their fastness to washing. Users thus often 
find themselves in considerable difficulties both regarding the formulation of these 
mixtures and their application. The use of me dyestufis of this invention partly 
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■ solves the problem since these dyestuffs have, the dyeing properties of the 



two dyestuffs from which they are den vea. considerable advantage over 

Furthermore the dyestuffs of this invention lia^a . ^ 

the ^ "d^erse" dyestuffs J*^^^J^JTt£ff ^estuff, 
Attempts have always been made, for dyeing ^^X,, ^ diamine, dye- 
together with the direct dyestuffs, ^SS^^SS^BmSa the results always 
stuffs normally used for dyeing wl C^^ 2S affinity for keratinic 

fastness to washing. . ;mjent :on. when used in the place of 

■^S^iaSdS fuSore have various other advantages which 
are in keeping with their relatively high mofcculaxwaghn 

For example, it is often difficult to £ effect doling with 

moderatdy bleached. K one M ^S^iKS ?3L of 
two types of fibres aid flus «fs ; wo pare: mis is the problem of 
view of the^ity <rf the dyesmff ^ ^^^^bles a muchmore even 

^^^nT^S -"eh has previously*** subject ma 
p^neT^lTmis case also one is ****** 

St^dye^ufe of die present invention again enable a more unfform dyemg of 

SUCh ^ b b^fo2d mat these dyestuffs are veritable for dyeing strongly 
bleached toirVTcie quite frequently found in practice, and mat they give very 

^tac?& dyestuffs are potyfunctional they also afford ««ensm £*g**" 
att so^rfcrossunking and condensation reactions, and they can, for this reason, 

^^^^^rfi^es is a dyeing composition, in particular 
W for iSS^JSXSS toman hair, which comprises at least one compound of 
the Se^t iSonTaqueous solution: It also provides a method of dyemg hau: 
which lomprisS applying^eto a dyeing composition acconlmg m tto mv«uon 
^asdefined aoo^, for 5 to 30 minutes at a mmperatiire of 15° to 35 C, and 
a* then rinsme and dyeing the hair, optionally after washing it. :„„»»j.w. 
45 then ^riyekg compositions of this invention may contain any of 4e mgr^Ueno 
conventionX^wedinhair dyeing compositions such as organic solvents perfume^ 
S«rSergents (smfuce-S ag£s) ****** JVff5SSA2 
dvestuffs in these compositions is preferably from 0.1 A to ior example u™ 
so 85m » 3V by wright If desired any water-soluble dyestuffs according to the 
motion can X H I with any other water-soluble dyestuff according to ihe mven- 
U ™anyL^n7yTsXwhich is suitable for dyeing keratmic fibres may be added, 

• to 10, especially from 6 to 9. 

55 The following Examples further illustrate the present invention. 



l,m6U 



of formula 




ssS-jSi lid*™-*- •» *■ *-saifx* 




gives the following raw* - 





— ! 


Analysis 


Calculated for 


Found 


c% 

H% 
N% 


54.38 
5.13 
21.14 


54.47 — 54.44 
5.35 - 5.17 
21.17-21.04 







10 



15 



20 
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— Example n . 

Preparation of N-[(3-nitro)phenyi], N'-iitfthyl^rO'-nit^'-^^ 11 ^^ 
phenyljemylenediaiiime, 

of formula: 

This dyestuff is obtained in accordance with the process used for the P«^^on 
of the dywSf of Example I, by condensing U^t^iB^^^<^ f ^^ 
N^^eXlamh^Wene 1 (^product referred to below as As) with the sodium 
derivative of 3-iiitrc-l-N4)en2enesulphonylamino-ben2ene (a product referred to below 

** ^Compound (A 2 ) is described in British Specification No. 1,164,824. 

Sound V») was prepared from 3-nitro-l*en^esul^ 
(whose melting point is 134°C) by sodium substitution in sodium ethylate. 

1 * $t Tte c^deSTis carried out as in Example I by heating equimolecular amounts 
of (A*) and (B 2 ) in excess dimethylformamide at 120°C 



^^'cruufpSduct so obtained is thereafter hydrolysed with concentrated 
sulphuric acid as in Example I and the desired base is liberated from its sulphate by 
reaction with an aqueous sodium hydroxide solution. 

The product so obtained melts at 142.5*C after recrystallisatSon from chlorc- 

benzene. 

Analysis of the product obtained gives the following results: 



10 





Calculated for 


Found 


Analysis 




c % 


55.65 


55.46 — 55.53 


H% 


5.51 


5.29 — 5.48 


N% 


20.28 


20.50 — 20.30 



25 



30- 



35 



Example in 

Preparation of N- [(2<mi^-arnino)phenyi] , NM(4'-mtro)phenyl]. 
ewylenediamme, 

of formula: 



This dvestuff is obtained by condensing 4-nitrc-l-N-ben2enesulphonyl 3 N-^-bro- 
methylamino-benzene (AO with me sodium derivative of 1-N^nzen^rAcn^ammo- 
2-nitro 4-acetamino-benzene (a product referred to below as B 3 ), followed by a first 
hydrolysis with concentrated sulphuric add in the cold in order to remove the benzene- 
sulphonyl groups and a second hydrolysis with dilute hydrochloric acid m order to 

^°^je^r^^uOT U of the compound (A,) has been mentioned in example I, The 
compound (B 9 ) is obtained in accordance with the process described in Bnnsn speci- 
fication Na 1,164,824. . 



5 *" Sff^oduct is purified by treatment with a half -normal sodium hydroxide 
a Jf removed by successive hot extractions wrth cyelo- 

10 ^ this *ay 36.6 g of N^Iitenzenes^yl, ^[(^^^^1 > 
N'-K4-nitro){^enyl]etiiylenedianime are obtained m the form of a thick on. 

M fTrfffi&p-i are dissolved in 15 cm3 of concentrated sulptekadd 
15 and left in contact S 24 hours at ordinary tmperature. The mixture is then poured 
0a ^^^^^ ? ^^^>y^ NM(4'-nhro)phenyl]- 

^SSteKtSS heating under reflux with c^emm^ 
i^«i*L*«5S NtW ems')- after cooling the reaction mixture, the product m die 

20 ffoTfc hSLSSS fflSed ofi. The base is liberated by treating Ms wW. 
WOufsXnThydroxide solution. 0.7 j d ^^f^r^^Mi^^ 
nta&faenyl] cthylenediamine are filtered off; after recrystalhsation f-^omrfitor^ene 
mb material mdts at 177°C and Is in the form of deep chestnut-coloured crystals. 

25 Analysis of the product obtained gives the following results : 



10 



15. 



20 





Calculated for 


Found j 


Analysis 




c% 


53,00 


53.25 — 53.03 


H% 


4.72 


4.82— 4.80 


N% 


22.08 


21.90 — 21.88 



Example IV 

Preparation of N-methyl, N- [(3-nitro4-rnethyiammo)]phenyl 3 N'-[(3' 
4'-inethylammo)phenyri ethylenediamine, 

of formula! 



30 



35 



40 



'-nitro- 



This dyestuff is obtained by condensing l.N.methyla^o-2-mtro-4-N -n^thyl, 
N^KMorethyiamino-benzene (a product subsequently referred to as AJ with tne 
potosshim derivative of l-N-methy4ajnin^ 

(a product subsequently referred to as B 4 ), followed by hydrolysing with sulphuric 
The compounds (AO and (B<) are described in British Specification No. 1,164,824. 

1st stage* condensation ^ „ . . 

A mixture of 24.4 g (Le. 0.1 mol) of (A*) and 34.5 g (ie. 0.1 mo!) of (BJ m 
100 cc of dimethylf oimamide . 

After cooling, the mixture is poured onto a solution of 2-normal ice-cold hydro- 
chloric acid solution and the crude product is filtered off in the form of the hydro- 
chloride. This hydrochloride is treated with a 2-normal sodium hydroxide solution ana 
30 g of N-[(3-nkro-4-methylainino)phenyl], N-methyl, N'-benrenesu^hoiryi, N"'-[(3'- 



30 



35 



40 
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11 



nitr*4^memyiani^^^ which after recrystaMsation from methyl 

isobutyl ketone melts at 140°C, are filtered off. 

dialysis of the product obtained gives the following results: 



Analysis 


Calculated for 


Found 


N% 

s% 


16.34 
6.22 


16.27 — 16.40 
6.18— 6.40 



^g'of tfds Sroduct are dissolved in 100 cc of concentrated sulphuric acid The 
reaction mixture is left at ambient temperature for 24 hours and then poured onto ice. 
1^ mixture is rendered alkaline and 13 g of N-[(3-iUU^methy^^ 
N-mcthyi, N'- [(3 '-nhro^'-methylainino)phenyl] etfaylencdiamine, which after recrys- 
tallisation from toluene melts at 167°C, are filtered off. 

Analysis of the product obtained gives the following results : 



10 





Calculated for 


Found 


Analysis 


C lT H„N 8 0 4 


c % 


54.54 


54.69 — 54.68 


H % 


5.88 


5.88 — 5.90 


N % 


22.46 


22.40 — 22.22 



Example V 

Preparation of N- [(2-mtro^-<Ii^-hyd^ , N / -[(4'-nitro> 

phen^]ethylenediamine, | 15 

of f o 



6.3 g Cut. 0.02 mol) of N-[(^mtro^-amino)phenyi] 3 N , -[(4'-nitro)iAenyl]- 
ethylenedmniine are heated under reflux with a solution of 14.3 g of 70% pure glycol 
bromhydrin fi.e. 0.08 mol) in the presence of 4 g of calcium carbonate on a boiling 20 
water bath for 2 hours 30 minutes. At the end of the reaction, the reaction mixture 
is poured onto a mixture of 150 g of water and ice. The crude product precipitated 
in this way is filtered off and then dissolved hot in 3-normal hydrochloric aod (about 
100 cm3); on cooling, the hydrochloride of the desire'd product crystallises out. 

After filtering, the desired base is recovered by rendering alkahne with dilute 23 
ammonia. The precipitated base is filtered off, dried, and then reerystalhzed from a 
mixture of chloroform and alcohol. 

The product is in the form of brown crystals which melt at 148 a C 

Analysis of the product obtained gives the f ohowing results : 



Analysis 


Calculated for 


Found 


c% 


53.33 


55.50 — 53.48 


H% 


5.68 


5.80- 5.52 


N% 


17.29 


17.22 — 17.11 
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15 



20 
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35 



of formula: 



Example VI „ . 

Preparation of N-R^mW^Hed*^^ 
^ N'-t(4'-nitro)phenyi] ethyknediamine iodide, 

1st stage- preparation of N-[(2^utro^en*nesuIpho«s^^ N'-[(4'- 
0022 J nofof ) SS£SS^ are added tn a solution, of 0*2 mol rf 

^dS^»J^^^ s «i^ 



Analysis 


Calculated for 


Found 


N% 

s% 


15.32 
7.00 


15.55 — 15.51 
6.92— 7.05 



2nd 



stage-, preparation of N-[<2-nhTo^Mbeiizenest^ 

^ So)phenyl], N'-[(4'-nteo)phenyl]ethy^diatmne 
0 15 mol of the benaaesulphonattiide previously obtained m the tnt M|e fl* 
7 fti are added to TO anTof a normal sodhnn hydroxide sohmon * 80*Cm w*a 
™» dtahe the material completely. After cooling, 7.1 g of the sodmm denva- 

tiW ^Kmf derkative is dissolved in 70 cm3 1 of dtoethytform^deat 90°C 
and 003 mol of diemylaminoethyl chloride are added quite rapidfr After having b^t 

^ylamffi.ySino)phenyl], N'-[(4^mtro)phenyl]ethylenedaimne are obtamed, 
3rd stage: preparation of N-[<2-mtro^8^emylattinoemykn^ N'-[(4' 

nitt0 Sr2oTKpSSly obtained disubstitnted ben^pfaonamide fi^5 « g) 
are dissolved m 28 cm3 of concentrated sulphuric acid and the solution is left for 3 
hours at ambient temperature. 



10 



15 



20 



25 



30 



35 
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13 



10 



.15 



25 



30 



12S°C wWi decomposition. 

«ftjta»- preparation of [(2-ntoo-4TMeity^ 
' NM(H'-nitro)phenyl] ethylenediamine. 
01 mol of N-B-nitroU^emyk^^ NM<4 

temperature arid the quaternary compound is filtered ott. 

Example VII 

Preparation of N-[(2^iutro^-aminoe%lainino)phenyi]^ N'-[<4 -nitro> 
of formula: 



A mixture of 0.024 mol of N-[(2-nitro-4^mino>phcnyl], N'-[(V-^^h«iyl]- 
eiyloSSe (U. 7.65 g) and 0.028 mol of ^bronKtiyhumne Mf*^(^ 
5 « rifaTl50 <i»3 of propanol and 15 cm3 of water is heated in &P«m» 
1 4 /of^ldum^artoonate for 7 hours on a boiling water bath. The bodwg reaction 
ZJ?J. i?fiit«Y.H Aff the filtrate is cooled and 6.6 g of a crude product in the form 

This.materfaJ is ^bf* 
filtered hot and rendered alkaline with a sodium hydroxide solution. After «KHing> 

6kX ^j^f^d in hot 2-normal hy^oric acM. 

expected product is filtered off in the form of the dihydrochlonde. It mehs at 150°C 

Wlth i^tte product obtained gives the following results: 



10 



15 



20 



25 



30 





Calculated for 


Found 


Analysis 


C 16 H B2 N fl 0 4 a 8 .H 2 0 


c% 


42.57 


43.14 — 43.06 


H% 


4.92 


5.02— 5.07 


N% 


19.06 


18.75 — 18.56 



" Example VHI 

« Preparation of N-K3-nkrc^^emylammo)plKnyl] > Nnff-t^'-ntao^'-methyl- 

35 K anuno)phenyl]anmoemyl J N,Nrdi^ . . 

5 g of N-memk N-[(3-nitroi4-mcthylamino)phenyl] > N'-[(£mtro^'-methyl. 
^J^^O.^lAa^c are dissolved* 50. end I of dtate^lgrf 
methyliodWe are added and the reaction mature is kept at 50°C for 10 hours. Tie 
40 quaternary compound formed is thereafter isolated. 



35 



40 



14 



10 



15 



20 



25 



30 



40 



Preparation of 1 



(^trQ-5'^cthylamino^henyl}amin^ 



-NjN-dimethyl- 



Example IX # j- 

propyl 

0 0CS} 



This .pjwtec is obtained by condensing Ih^— 
^J^o^prototi hereafter retoedto as A„) wrth 3/ 
anilin7(a product hereafter referred to as BO- 

2.9 g of crude .prod^ are fflttredoff- A presence of small amounts of 

Chromatographic study of this P°™*_*°^ a derivative. 
theMtialsntoquinonedenvaave^rf^^a^^ea ^ ^ starti ^ 

la order to remove the ^j^^ n * ^ sodtion of hydrochloric aad. 
material, the crude product is w**^ ™* * ^ed byWming it to 
-Thereafter the traces of the .dmmanl d f™?*^^^ dje crude pro- 

£e expected product, which melts at 227° G, are obtained. 

Preparation of [l-*etbyianu^^ 

P ^opropylamraoanthraq^ 

of formula: 




, - . 1 ^^hvlammo^-ra'-nitro-S'^eThyla^ 
pound <Bu)k 10 ^ ^ cnlordbenzene is heated for half an hour under reflux. 



15 



20 



25 



30 



:35 
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15 



On cooling the reaction mixture the quaternary compound, is ' jgdjMj* 
crystXk Ate recrystaHisation from boiling water it melts at 150°C with decom- 

P ° Sit Ankysis of the product obtained gives me foUowing results: 





Calculated for 


Found 


Analysis 




c% 


49.31 


49.12 — 49.20 


H% 


6.06 


6.26 — 6.29 


N % 


16.43 


16.25 — 16.39 1 



10 



15 



20 



Example XI 

Preparation of [v-N-K^nitro-545^^ " (para ~ 
nitrophenyI)ammoethyi] o^mechylammonnim bromide 

of the formula : 




-"3 ™ 



This product is obtained by the condensation of 1-N^me^ 
^noK^^-nitro-binzene (a product subsequently referred to as A„) with 
4-nitro^l^.bromoemylamii^ (a product subsequently referred ^ as 3B U > 

Product <A\, is described in British Specification No. 1,127,080. Product (B U J 
is obu^ed bythc hya^olysiTof 

benzene with concentrated sulphuric acid. _ . . - « : a 

A mixture of 1.4 g. (0.005 mole) of (A„) and 1.2 g. ^(0005 f°f> " 

heated under reflux for i hour with 10 cc. of chlorobenzene. J^L^^. 

Se the quaternary salt, now oily, crystallises out After recrystalusation from 

boiling water, it melts at 150°C with decomposition. 
The analysis of the product is as follows : 



10 



15 



20 





Calculated for 


Found 


Analysis 


C n H 81 A,0 4 Br 


c% 


49.31 


49.12 — 49,20 


H% 


6.06 


6.26 — 6.29 


N % 


16.43 


16.25 — 16.39 
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PXAMPLB XH 

Preparation of N-[<3-nitro^meth^^ 

^phenyl] emylenediamme 



10 



15 



20 



25 




preparation of N4)cnzcncsii^honyl, N-[<3-mtr(>^mcthylamino)phciiyl], 
kM(2'-nhro^'-inethcxy)^ 
0.61 mol of tie potassium derivative of 1-N-me^ylamino-^mtto^ 
^Dfaonv!aminobeiizejirri.e. 210 g) are dissolved in 850 cm3 of a^ne^ylformanude 
l^HTS io 90oc forehand. O15mol C^7£of 
nitro^^omethylammobenzene prepared according to the process tombedm 
£1^1 No. 1,1*^824 ak added a litde at a tfcie wrA jumag JJe 
reaction SSure is kept at 90°C for 20 minutes and is then cooled and poured 
h^ 3 litres of water 300 g of N-ber^esulp^N^ 
phenyl], N'.[<2'-nitro^'-melho^hmyl]c%lene^ are fitoed off which axe 
practically pu« and which after recrystallisation from a mixture of dioxane and 
alcohol and drying in vacuo at 80°C melt at 115°C 

, uxx of N- [(3-nhio-4-n^ylainino^>henyl] ,N'- [(2'-nitro-4'-- 
iyl,N'- tC^-nitro^-metho^phenyi] ethyienediamine 
$9 mol of N-toenzenesuVhon^ 
nh*o^'-methoxy)r^ (Le. 300 g) are added a little at a time, with 

stirring, to 1200 cm3 of sulphuric acid whilst keeping the temperature at between 15 
and 20°C. The reaction mature is left at this temperature for 24 hours and -pen. 
poured onto 5 kg of crushed ice, and the expected product is filtadflff m the form 
of a sulphate. This sulphate is treated with 600 cm3 of pyridine at 60°C y with Strang. 
The rnixture is cooled, filtered, and 193 g of N-I^nrao^meAylan^^heiryll^N - 
[2'-nitro^ , -methoxy)pheiiyleAylene^iamiiie are washed with water; after recrystalUsa- 
tion from cMorobenzene this material melts at 152°C 



Second stage. ^ A 
merhylamino 
0.59 mol of 



5* 
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20 
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Calculated for 


Found 


Analysis 




c% 


53.18 


53.40 — 53.42 


H % " 


5.26 


5.35 — 5.46 


N% 


19.39 


19.55 — 19.51 
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Example XIII 

Preparation of the monohydrocbloride of NTS-dietfaykminoethyi^-tO-nitro^- 
mcthylamino)phenyl] J*'- [(2'-nitro-4-methoxy)phenyi] ethyien<xriaxnine 



HCl 



022 mol of N-[<3-iiitrc-4-methylamm^^ 
phenyl] etiiyiencdiaminc (i.c 79.5 g) arc dissolved in 600 cm3 of chlorobenzene unto 
reflux. 1.1 mol of diethylamrooethyl drloride (ie. 149 g) are added a littte tta time 
with stirring and refluxing is continued for 4 hours. The mixture is cooled, 300 cm3 
of petroleum ether are added and the expected nwnohydrochloride is filtered off in 
an mrpure state. After recrystallising the crude product from chlorobenzene, 96 g of 
N - jfi - o^mylainmoerhyljN' - [3 - nitro - 4 - methylamino)phcnyl] ,N' - [2' - mtro- 
4'-merhoxy)pnenyl] ethyienediamine monohydrochtoride are obtained in a pure state. 
This product melts at 158°C 



10 





Calculated for 




Analysis 


c ta H»N e o 5 a 


Found 


c% 


53.17 


52.98 — 53.00 


H% 


6.65 


6.55— 6.62 


a% 


7.15 


7.05— 7.14 



15 



20 



Example XIV 

Preparation of ,8-[N- [(3-nim>^^elhylamino)phenyl] [<2^nitxo-4'- 
methoxy)pbenyilaxninoethyl] arninoethyl methyl diemytaminwnum methylsulpbate 
represented by the formula: 

ft/ 



15 



Ol .1 



so+cyf 



0.2 mol of NiS-diemylamii^^ 
ntoo^'-mcthc^)pr^yl]cmylenediamine <Le. 92 g), isolated in the usual way from the 
previously obtained monohydrochloride, are dissolved in 200 cm3 of chlorobenzene at 
ambient temperature, 0.24 mol of methyl sulphate (ie. 30.24 g) are added a little 
at a time with cooling. After 15 minutes, 115 g of the expected quaternary salt, m 
the pure state and melting at 124 a C, are filtered off. 



20 



25 
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18 




diamine (Le. 9? g), are dissolved in 2 ^"jjg^Se at a time with Strang, 
of Sbminoahyl f^^^f^^^Sctioa mature is cooled and lie 
and reftaring is continued ^W^JSrfteife He impure mono- 
erode product is fitaed ofl ! «i ^JJ^offl add at 50°C.AAer cootog, 
hydrochloride is dissolved in 750 cm3 <* oracdcelly pure dinydiocMonde. 

at 132°G 



Analysis 


Calculated for 


Found 


c% 


58.60 


58.37 - 58.57 


H% 


6.97 


7.20— 6.98 


N% 


19.53 


19.73 - 19.59 



represented by the formula: 




0.14 mol of ^^y^^^^TS^S^^ 
mtro^enyljetliytoedianuue <U .60 jO i™ **g*± a uofc at a time with 

salt, vAich melts at 158»C, are filtered off. 



10* 



15 



25 




First stage: preparation of 2-nitro,4-N-be^^ 

chlorobenzene. . . „ 1firic * n ^ 

05 mol of 2-nitro^-N-ben2enesulphoaylainino-chlc>roben2^ (i.e. 156.25 g) are 
dissolved in 935 cm3 of dimethytformamide which has beforehand been heated to 
95*C 155 mol of quicklime (i.e. 70 g) are added and then 1.25 mol of o^bromediane 
(i.e. 216 cm3) are added very rapidly. After heating for one hour on a boikng water 
bath the reaction mixture is filtered hot. 1 litre of iced water is added to die cooled 
filtrate A very thick oil settles out The supernatant liquid phase is removed, the oil 
is taken up in an aqueous alcohol mixture and 180 g of ctysteUmc ^^-^ 
benzenesulphDnyl^^-brom^ melting at 80°C are filtered ofl. 



15 



20 



30 



35 



Second *r preparation of ^^^^^r^^^.- 

«e. 20.97 g) <« dissolved m 150 cm3 of ^?ffiS^KJ«Bwe«ftiwa*»*- 
heated to 120°C 0.1 «^«.^^StoSS^ Tfa%t for one hour at 
nitraniline (Le. JM^w added and to ^ ffltrate. 

120°C and is then filtered hot. 150 cm3 of ""1^ Ae oiry residue is taken 
A thick oil settles out. ^/^^ t ^ t . S ?^ f A^Sd?St are filtered off 
up in a nurture of acetoK/afcohol, Mdl7£ da with water. After 

Sd washed with normal. S0 ^ A ^^Z T^'^'^w^^^-i^ 

^S^i^^^^^^ « 198 ° c m 

obtained. 



20 



Analysis 


Calculated for 


Found 


N% 
s % 


9.08 
10.38 


9.12 — 9.02 
10.38 — 10.47 



amiiw)pbenyi]^'-[(4j^^^ 

0.01 mol of ^^^^^'^T^^S^^ H 
phenyllethytoediamta sfl* 6 -\ 6 jgj? Sw^cdo^Sre is poured onto 100 end 
10 are heated at 140°C for 2 hoars. TM «"™S™S"3f wadied with a normal 
0 ? i« 4.2 g of the product^ SwSrSXhol; after 
hydrochloric acM solution, 4en SfltJffi p^dua melts at ICC 

recryStaHisation from a mixture of aoeoc aaa/warcr ^ j» 



Analysis 


Calculated for 
CaoHsoN.O.S 


Found 


N% 
S % 


12.31 
9.39 


12.34 — 12.47 
9.56 — 9.56 



fourth stage: preparation of N [(3 ,^<hM^^ 
ntao)pheiryl]e^taiedja^ 
0.01 mol of NJHM^esdph^yl^ 
phenyl]^M(4;-nteo)phenyl]e&y^d^^^ mtaure is tept 

of concentrated snlpbunc acid at between 15 r, rhe esweted product is 

at mfatemperatnre^for 24 hours and 4en P«^^^^^^T2N sodium 
fiS offTibe fan* . ' fft^iSBfiiWterf* 

Sg^ba^Sained by neutralisation of this product melts at 156 C 
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35 



Analysis 


Calculated for 
C^HwNeO, 


Found 


c% 


53.73 


53.71 - 53.91 


H% 


5.47 


5.63- 5.44 


N% 


20.89 


20.68 — 20,65 



added and the expected product is filtered off. 



Preparation 



Example XVTH , . , 

of N^(4Hdtro-3Hfun^yIaniino 

amko)phenyllethylenediamine 




BrCHj-tyBr 



A<§> 




Fir* preparation of 1-N-benzencsulphon^ 

fa 90 auTof pyridine at 45 °C 0.1 .mol of tawdM' %J * «g 
£i4 30 7 ? of the expected product, which melts at 153°C, are filtered ott. 



22 



10 
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Second stage: preparation of 1-N^cnzenesd^ 

methylamino-4-nitrobenzenc , . , _ 

005 mol of lieazenejulphwl^ 
1605 S arfLolved inTo cmBof /taethylformamidc jrfiich has befadwoi beoi 
hZ»W°C025 mol of quiddime (i.e. 14 g) are added and 0.15 mol of 1,2- 
dfcS^aS §e .13 S « then sddk very. r«dly. Ate nesting for one horn 
on Tbomg water bath the hot reaction mixture is filtered. 4W cm3 of fc^water^ 
added to the cooled nitrate and 18.3 g of practically pore ^««S£n&^fa& 
tom«fcyIamino-3^ethyIan^ which after ^crystallisation from 

benzene melts at 121°C are filtered off. 



22 



10 



Analysis 


Calculated fox 


Found 


N% 
S % 


9.81 
7.47 


10.01 — 9.95 
7.41 — 7.66 



15 



20 



30 



35 



40 



Third stage: preparation of 1 - N - £ - bromoetfayiainino - 3 - dimethylanrino - 4- 
nitrobenzene. „ , _ . 4 ~ 

0.16 mol of 1-N-benzenesulphonyl^ 
benzene (U. 68.48 g) ore dissolved in 205 cm3 of concentrated sulphuric acid whilst 
Wng tie temperature at 30°C. When dissolution is complete the reaction rmxtae 
is left for three hours at ambient temperature then poured onto 1500 cm3 of jcel 
water and rendered alkaline by means of a 5N sodium hydroxide solution. The 
expected product is extracted wfth ethyl acetate, , the ^solvent is driven offin^uoand 
43j g of iJN^-bromemylamm^ are obtained m the 

form of a thick red otL 

fourth stage: preparation of N-[{4 -nitro -3 - dimethylamteo)rtoyl],N;-Jbenzene- 
sulphonyW- [(3'-nitro^'-memylammo)ph^ 
0 152 mol of the potassium derivative of l-Nnmemyianuno-2-nitro^l-N -benzerte- 
sulphonylaminobenzene (Le. 52.5 g) are dissolved in 90 cm3 of dirnetrrylformamide. 
0.152 mol of l-N^-bromethylammo-3 (}£ 43.53 gj 

dissolved in 90 cm3 of dimemylfonnamide are added to this solution The reaction 
mixture is heated for one hour at 80°C and is then cooled and poured into 2 litres 
of iced water. 65 g of the expected product are filtered off; after washing with water, 
with an 0.5 N sodium hydroxide solution and then with water, and drying the product 
melts at 138°C 

Fifth stage: preparation of N - [(4 - nitro - 3 - dimethylamino)phenyi] ,N' - [0 r - 
nitrcM^'-metibylanimojphenyl] ethylenediamine. 
0.067 mol of N- [(4-nitro-3-dimethylamino)phenyl] ^T'-benzenesuiphonyl.K'- [(3'- 
xutn)^'-memylamino)phenyl] ethylenediamine (34.5 g) are dissolved in 85 cm3 of 
concentrated sulphuric acid at between 35° and 40°C The reaction mixture is kept 
at mis temperature for five hours and is then left at ambient temperature for 24 hours. 
The mixture is poured onto 600 grams of ice, rendered alkaline by means of a sodium 
hydroxide solution, and the expected product is filtered off in the crude state. After 
washing with boiling alcohol this crude product yields 18 g of praaicaily pure N-[(4- 
nitro - 3 - dmietbylamino)phenyl]^r' - [(3' - nitro - 4' - memylamino)phenyl] - 
emylenediamine which after ^crystallisation from chlorobenzene melts at 172°U 
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Calculated for 




Analysis 


C J7 H M N 6 0 4 


Found 


c% 


54.54 


54.63 — 54.52 


H% 


5.88 


5.84— 5.91 


N°/o 


22.46 


22.60 — 22.41 



Example XIX 

Preparation of the monocMorohydrace of l-mcthylamino-7- [2'-nkro-N-ethyi-5'-N- 
/?-aimnoethylammo)i>henyl] 4-aminopropylammoanthraquiiione 



5 




5 



First stage: Preparation of 1 -methylamino-7- [ (2'-nitro-N-ethyl-5 '-N-ethyl-5 '-N-/?- 
acetaminoethylamino)phcnyl] 4-aminopropyIamino anthraquinone^ 
0.01 mole of 1 - memylamino - 4 - y - aminopropyl - anthraquinone (3.1 g.) 
and 0.005 mole (1.48 g.) of 3,4-dinitro-N-ethyl-N^-acetamiaoethyl aniline (mp.= 
10 . 129°C) 5 obtained by the nitration of N-ethyl-N-^-acetaminoethyl aniline with a 10 
sutphurkMutric acid mixture, are remixed for one hour in 20 cc. of pyridine. After 
cooling, the crude product is dried, and washed wtih a hydrochloric acid solution to 
remove the anthraquinone derivative starting material 1.7 g. of practically pure 
product is obtained. 

15 Second stage: Preparation of the monochlorhydride of l^ediyiamino-7- [(2'-nitro- ^ 
N - ethyl - 5' - N - c#-ammoeth^mko)phenyl] 4-anuaopropylamino 
anthraquinone. 

0.003 mole of 1 - memylamino - y - [(2' - nitro - N - ethyl - 5 - N - /3 - acet- 
ammc>ethyhunmo)phenyl]4-animopropylammo anmraquinone (1.67 g.) is refluxed for 
20 3 hours wiiii 20 cc of concentrated hydrochloric acid. After cooling the reaction 20 
mixture, 100 cc. of acetone is added and 0.8 g, of dried product is obtained. 




10 



15 




from alcohol the pr«*uct melts at 199 C ^^ minoV 
, . potion of NW*^'t(^«-^»> 

2 mob of l-henzeaesugoiiylaimno-^n^^a 
dinoted in 2 litres of f»ff™gS^T mols rigorous sodium «£onate 
Whilst teepmg *^P e ^e^ ( ^Sur e 7oUowed by 1.5 mol of 1^-bromo- 
/: - *m <r\ are added to the reaction ~_V u,^ k^ti™*- the mixture is cooiea 3 
fif 179 cm3) added dropwise. After ^o hours h^gj^^j product 
S ¥±Juu *J water, and the crude product i ^j*^. 




snc aau. w*r 6 «■ k 
296° ^decomposition, are filtered off. 
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Third stage: Preparation of N,N'- [(2-mtio-4-amino)phenyl] tetrametfayienedi a r nine . 

0.95 mol of NjN'^enzeiiesulphonyljNjN'-f^^^ 
raelhylenedkmine (i.e. 696 g) are gradually added with stirring and at between 0 and 
10° to 2435 cm3 of concentrated sulphuric acid. The reaction mixture is left for 2 

5 hours at ambient temperature and then 4850 cm3 of iced water are carefully added 5 
thereto, in such a way that the temperature does not exceed 95°. The N,N'- [(2-nitro- 
4-acetamino)phcnyl] tetramcthylcne&arnine precipitates. This product is not isolated 
but its suspension in dilute sulphuric acid is heated for 3 hours on a boiling water 
bath. After cooling, the expected product is filtered off in the form of a sulphate, 

10 After treatment with an ammonia solution this sulphate yields 283 g of N>N'-[(2- 10 
m ^o-4-amino)phenyl] tetramethyienediamine which after recrystallisation from nitro- 
benzene and drying in vacuo at 100° melts at 240°. 





Analysis 


Calculated for 


Found 




c% 


53.33 


53.45 — 53.45 




H% 


5.56 


5.41 — 5.43 




N% 


23.33 


23.46 — 23.21 



Example XXI 

15 Fourth stage: Preparation of N,N' - [(2 - nitro - 4 - di - & - hydroxyemylamino)- 15 
phenyl] tetramethylenediamine. 
0.7 mol of N,N' - [(2 - nitro - 4 - ammo)phenyl]terrame^ykned^amine (i.e. 
250 g), prepared in Example I, are heated for 2 hours on a boiling water bath with 
5.6 mols of 70% strength glycol bromhydrin (Le. 1 kg) to which 250 cm3 of water, 

20 250 cm3 of ethanol and 2.8 mols of calcium carbonate (Le. 280 g) have been added. 20 
After cooling, the reaction mixture is poured into 2.5 litres of 4 N hydrochloric acid 
and cooled to 0°, and the expected product is filtered off in the form of a dihydro- 
chloride. This dmydrochloride, after treatment with an ammonia solution, yields 283 g 
of NjN' - [(2 - nitro - 4 - di - p - hydroxymemylammo)phcnyl]tetramethylene- 

25 diamine which after recrystallisation from a mixture of methyl isobutyl ketone/ethyl 25 
alcohol melts at 144°. 





Calculated for 




Analysis 


C 84 H M N 6 0 $ 


Found 


c% 


53.73 


53.61 — 53.76 


H% 


6.71 


6.91 — 6.71 


N% 


15.67 


15.53 — 15.59 
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Examples XXII and Xxill . 
Math* of W'-ifrt^-^W*??^*^?^?? ^ 



A<o> p<°> 




Example XXII 



5 Preparation of N a N / -[(2-nitrcHMnuno)phenyI]^yien 

Fir* Preparation of 1 - (N - benzenesmphonytf* - fi - bromoethyl)amino- 

2-nitro-4-acetaminoben2ene. , . 

0.7 mol of § 
10 are added with stirring to 1250 cm3 of water to which 0.7 mol of lime (Le. 39.2 g) 10 
have been added beforehand. . , ~ n -A 

Stirring is continued for 3 hours and the calaum derivative is filtered off and 

dried^vacao^ prcviously obtained is dissolved in 1200 cm3 of dimethyl- 

tc formamide which has beforehand been heated on a boiling water batk M mol of 15 
15 iTdSethane (i.e. 263 g) are added as rapidly as possibfe with good storing and ^ 

thTreaction mixture is kept on a boiling water bath for 2 hours. ^, c ?^J^ d 

adding 2 litres of water, 290 g of l^i^^^ OT 4 N ^£ 0 ^ yl ^^3; 

nitroiacetarninobenzene are filtered off ; after treatment with a N/2 ^umhydronde 
9n solution in order to remove a litde of the initial product, washing with water, drying 20 

and recrymllisationfrom acetic add^ the material melts at 153 . 
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Calculated for 


Found 


Analysis 


C lg H u 05N,SBr 


c% 


43.43 


43.65 _ 43.64 


H% 


3.61 


3.72— 3.59 


N% 


9.50 


9.76 — 9.50 



Second stage: Preparation of N,N' - benzenesulphonyl^N' - [(2 - nitro - 4- 
acetainino)phenyl]eiiiylcnediamine. , , 

0 15 mol of l-benzeiK^lphonylamin(>-2-nitro^cetammobenz^ fix. 50.25 g) 
are dissolved in 450 cm3 of dimethyiformamidc which has beforehand been heated 
to 90°. 0.225 mol of anhydrous sodium carbonate (23.85 g) followed by 0.15 mol of 
1 - fN - benzenesulphonyl,N - - bromoethyl)amino - 2 - mtro - 4 - acetamino- 
benzene (i.e. 66.3 g) are added, The reaction mixture is heated for three hours at 
120° and is then cooled and poured onto 2 litres of iced water. 64 g of a crude 
product are filtered off, washed with a N sodium hydroxide solution and Aen with 
water: after reciystallisation from a mixture of acetic add and water and tnen trom 
acetic acid, the material yields 40 g of practically pure N^be^esulphonyl^ - 
[(2-nitrc-4-acetamino)phenyl]ethylenedranmie which melts at 248 . 

Third stage: Preparation of N,NM(2-mtto^anitoo)ph^^ . 

0.09 mol of N^M>enzenesulphonyl^ 
diamine (Le. 62.64 g) are dissolved in 250 cm3 of concentrated sulphuric acid at 25 . 
The reaction mixture is left at this temperature for 2 hours and then 500 cm3 of iced 
water arc carefully added to it in such a way that the temperature of the mixture 
does not exceed 95°. The reddish orange N,N'-K2-mtro^-aceta^ 
diainine precipitates. This product is not isolated but its suspension in dilute sulphunc 
acid is heated for 3 hours on a boiling water bath. After cooling, the expected product 
is filtered off in the form of a yellow sulphate. This sulphate after treatment with 
an ammonia solution, yields 28 g of N^'-[(2-niti^-amko)phenyl]emylenediamme 
which after recrystallisation from nitrobenzene and drying m vacuo at 100° melts at 
235°. 





Calculated for 


Found 


Analysis 


C 14 H 18 N 0 O« 


c% 


50.60 


50.40 — 50.50 


H% 


4.82 


4.96 — 4.85 


N% 


19.28 


19.47 — 19.33 



Example XXOI . 
Fourth stage: Preparation of N^' - [(2 . nhro - 4 - di - fi - hydroxyethylamino> 
phenyl] ethylenediamine. 
0.01 mol of N3N'-[(2-mtro^-amino)phenyl]emylenediamine (Le. 3.2 g) are 
heated for 2 hours on a boHing water bath with 0.08 mol of glycol bromhydrin (Le. 
14.3 g of 70% strength material) to which 3 cm3 of water, 3 cm3 of alcohol and 0.04 



1,199,641 

Z ] 77 w„ oAApA The reaction mixture is cooled 

mol of ^^T^Si^S^^^ m a J ^ URi rf *S 
and then poured on to 30 cm3 ol '« Wr 1 ^ eroected product b removed 

and salt. About 1 g of * rSnfsoE and 25 z tf 

by filtration. The filtrate ^f^.^t^ZZo^yi] e mylenediamine which 
S'r^CSon fcA ~JJ?S3^St& =•» at ^ are filtered 
off. 



28 



Analysis 


Calculated for 


Found 


c% 


51-97 


52.17 — 52.19 


H% 


6.30 


6.55— 6.41 


N% 


16.53 


16.39 — 16.29 



kity mats wo 1 } 

> ^<o> &{q> 

Br(C^ Br (O)..^ i O 
lfHCH } . 

ixMiplejxnr 




10 



✓4% 



Preparation 



EXAMPLE XXIV . 
a of N,N'-[(3-mtro^mcAylaii^ 
KwTiiSSr PreWtionof N.N' - bcozcnesdphonyl.N.N' - [(3 - mtro - 4 - n^thyl. 

nfi mol fit 207 el of the potassium derivative of l-N-nrethyl^o-2-nitro-4- 

Si Wd l t^l J^WhSsrkeeping the reaction mixture at this temperance 
<3?£* iJSX Ox- 37 6 cm3) are added ^^The 

after rcSys^sation from dimethylfonnamide melts at 245°, are filtered off. 





Calculated for 


Found 


Analysis 




c% 


53.88 


53.78 — 53.70 


H% 


4.79 


4.93— 4.97 


N% 


12.27 


12.45 — 12.40 



Second stag'- Preparation of N^^lCB-nitio^methylammo^enylltetramemylene- 

0252 mol of^^enzenesuiphonyl.N,^ 
anethyWiamine <£ 1«« s) are dissolved in 750 cm3 of concentrated 
£odedin an ice bath, men dissolution is complete the reaction_m^^kftfor 24 
hours at ambient temperature and then poured onto U The «P^P 0 ^ 

which has precipitated in the form of a senate, is filtered ^off. ^ » 
treated with 500 cm3 of pyridine on a boiling water batk After coolmg, 89 g of 
.1(3 - nitro - 4 - ^thylainmo)phenyiltetramemylenedianmje are filtered off 
and washed with water; after one rec^stallisation from pyridine Ac material melts 

8t 21 °°' Example XXV . u , 

Third stage: Preparation of the tetralrydrocMoride of N^'^Aylammoethyl,- 
NJ^f(3-nitro^memylamino)phenyl]tetramemylmedian^e. 

0.245 mol of N>K3Hnitro-4-memylajnmo)ph^ 
95 g} are dbsolved in 950 cm3 of chlorobenzene under reflux. 2.45 mob of dicAyl- 
amKyfcMoride (Lc. 332 g) are added gradual* ^ *^ on ^ < L^S 
under reflux for three hours. The mixture is coaled to 0° and the ejected product^ 
which is in the form of an impure dihydrochlonde is rapidly &t»d. . ^ 
product is taken up in a sufficient amount of 2 N sodium hydroxide soluoonand the 
desired woduct is extracted with methyl isobutyi ketone. The solution of methyl tm- 
Stem^ fh drieTover sodium sulphite, filtered and then evaporated in vacuo. The 
oU? residue is dissolved in propanol. After ^^^«^J^_£l^l^. 
ice-cooled propanol solution, 111 g of a tetmhydrochloride of N^^thyknuno- 
ethyl^-N'V-nitm^inemylaniiim^lKmyllteQ^^^ 

raWstallisaiion from a mixture of ethanol and concentrated hydrochloric acid this 
material melts at about 150° with decomposition. 



Analysis 


Calculated for 


Found 


c% 


49.1& 


49.27 — 49.20 


H% 


7.38 


7.68- 7.50 


N % 


15.30 


15.14 — 15.22 



Preparation 



Example XXVI . , .. . 



JOT© fr© 





10 



First stage: Preparation of NjN' - benzenesulphonyl^N' - [(3 - nitro - 4 - chloro)- 
solved L 400 an3 ofdnnethylfonnanTide which has been heated brf ?^*°M 

nitro4<hloro)pheny^ are filtered off, after recrystainsauon 

from acetic acid this material melts at 193 °C 
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Analysis 


Calculated far 
QaHaANiSaCli 


Found 


N % 

s% 


8.25 
9.42 


8.39 — 8.49 
9.47 — 9.32 



Second stage: Preparation of N,N' - benzenesulphonyijN^N' - [(3 - nitro - 4 - 
aminoethylamirio)phenyl] tetramethylerediamine, 
0.027 mol of N,N' - benzenesulphonyi,N,N' - [(3 - nitro - 4 - cWoro)phenyl]- 
tetramethylenediamine (i*. 18.3 g) are dissolved in 0.44 mol of cthylcncdiamine mono- 
hydrate (i.e. 23 cm3) heated to 95° beforehand. The reaction mixture is kept for 30 
minutes on a boiling -water bath, cooled and poured into 350 cm3 of water wit* 
stirring. 20 g of N,N' - benzenesulphonytN^' - [(3 - nitro - 4 - iff - aminoethyl- 
ammo)phenyl]tetramethylenediamine are filtered off, washed with water and dried in 
vacuo; after recrystallisation from propanol and drying in vacuo at 90° the material 
melts at 160°. 



Analysis 


Calculated for 


Found 


s % 


15.43 
8.83 


15.45 — 15.60 
8.81 — 8.93 



Third stage: Preparation of N,N' - [(3 - nitro - 4 - P - ammoeihylamino)phenyl]- 
tetramethylenediamine. . t 

0.161 mol of NjN'-benzenesulphonyljN^- [(3-ntew4^-animoethylamnw> 
phenyJJtettamethyleiiediamme (i.e. 117 g) are introduced into 1170 cm3 of 4fr% 
strength hydrobromic acid and the mixture is heated under reflux for 45 minutes. The 
reaction mixture is cooled to - 10°, 1000 cm3 of absolute ethanol are added, and 
68 g of the expected product are filtered off in the form of a tetrahydrobromide. 

This tetrahydrobromide is treated with a 2 N sodium hydroxide solution, and 
N,N' - [(3 - nitro - 4 - /? - arrn^oethylammo)0ienyl]teljaniethylenedi is filtered 
off, washed with water and dried in vacuo at 90°; after recrsytallisation from chloro- 
benzene the material melts at 195°. 





Calculated for 




Analysis 




Found 


c% 


53.81 


54.00 — 53.92 


H% 


6.73 


6.76 — 6.69 


N % 


25.11 


25.30 — 25.28 



fi-hvdroxycthyltetramtthylaiediainine. 



^-hydroxycthyltctrami^yienediamine. 




•M-cfcs^ K^ 1 -^ 



NhCHfOlflH 



Ex/w«.e .xxvil 



EXAMPLE xxvn 
Preparation of N^M^tw^Wsr^ 

tetramethylencdiamme. , a o 

First stage : Preparation of N.N' - benzenesuIpho^^'-KS - mtro - 4 - fi- 

10 0 256 J^^^ 

meth&aSe £pK S to'the ^cess described in the PJ«Ngg 
5?7l74ri areadded /wi* stirring to 7.68 mols of ethanolamine fi-e- 468 g) which has 
&J£S to 120'! the addition being 15 

15 SetioTtt between 120 and 130°, the reacaoi i bang ^J^Tte " 

drying in vacuo at 90° a lie material melts at 1«65°. 
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Analysis 


Calculated for 
C 3 tH 3 AoN6S 8 


Found 


N% 

s% 


11.53 
8.79 


11.63 — 11.61 
8.80— 8.93 



Second stage: Preparation of NjN' - [(3 - nhro - 4 - § - hydro^ y lamino> 

the expected product is filtered off m ^J*™**^ H$-[tt-mtto^-hydroxy- 
aftet treatmem with an ammonia sohmon, yidds 68 got JN£i n? £ J 
e*ylanimo)pfaenyl]tttramethylenediamme which after recrystallisation irom 
benzene and drying in vacuo melts at 210 . 
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Calculated for 


Found 


Analysis 




c% 


53.57 


53.67 — 53.70 


H% 


6.25 


6.09 — 6.13 


N% 


18.75 


18.70 — 18.75 



15 



20 



23 



• f kT 1 ra*?JE - 4 - 0 - hydroxyethylamino)- 

of glycol bromhydrin (Le. 108 " T^mkt^^ 400 cm3 of 

40 g of calcium carbonate -WSi^ff S^l^ phase is decanted 
water are added. A very A'fod settles P ^Xrrf orm solutkm is care- 
and the oil is dissolved in 500 cm3 of cWoroiorm. ine . . QO ^ 

fuHy^ashed with water, dried oyer gtom ^^Su^fihered ofl Tin 
satiated with dry hydropn ddonde. mmwn a N sodium 

from this same mixture of solvents the product mdts at 108 . 





Calculated for" 


Found 


Analysis 


C M H 8O N 0 O e 


c% 


53.73 


53.77 — 53.77 


H% 


6.71 


6.68 — 6.54 


N % 


15.67 


15.58 — 15.65 



15 



20 



25 



34; 



10 



20 



30 



0.2 g 
15 g 



3 g 
100 g 



20 



34 11 

l,199j641 
USE EXAMPLES 

EXAMPLE XXD£ 

The Mowing dyeing composition is prepared: 

N-[(2-nitro^dl^ 
N'^4'-nitro)phenyl]eiliylenediamine 

2-butoryetianol 

sodium carbonate q.s.p. pxi y 100 g 

water q.s.p. 

This composition is appUed to U-**^^ 10 
and the hair is then rinsed and shampooed. A MATT Aori *o- 

Example XXX 
The Mowing dyeing composition is prepared : 

[1-methyianu^ 
Lnmcmium)phenyl]ammopropylam^ 
quinone]methylsulphate 
13 20% strength ammonm q^.p. V n a 

water q.s.p. 

When this solution is applied to ha^wMch , 90% white, it gives a green shade 
after 30 minutes application, rinsing and shampooing. 

Example XXXI 
The Mowing dyeing composition is prepared: 

N-[(2-nitro-4ne^emyta^ 

emyiamiiw)pbeayi] , N'-[(4'-mtro)pnenyiJ- o56 g 

^S^cS Methylated with 10 ; 5 mols of 
ethylene oxide per mole of alcohol _ 
^normalNakOOa solution, q.s.p. pH=9 1QQ g 

water q^p. 

This composition as applied to hair ^ A ^ D fe^ E ^ S£f 
minutes, and the hair is rinsed and shampooed; A REDDISH ULWV* 

Example XXXII 
The following dyeing composition is prepared : 

N-[(2-iin*o^-aiiim« n , 

N'-W-nitro)phenyl]ediylenediamiiie u ^g 35 

lau^ alcohol oxethylated with lOJmols of 
^ ethylene oxide per mole of alcohol * 

2-normal Na a COa solution q.s.p. pH=9 1(J0 
-water q.s.p. 

This composition is applied » 40 
40 minutes, and £e hair rinsed and shampooed. A STRONG MAnUUAiN 1 co 

Example XXXHI 
The Mowing dyeing composition is prepared : 

N[(3-nhro^methylamino)phen^], N-v&- ^ 
, q [(B^m^^memyiammojphenyi] ammoethyl, 

N^-dmietbylammonium iodide uo B 

normal Na,CO* solution q.s.p. pH=8 10Q 
water q.s.p. 

inis composition ap^ied to 100% white ^^g^^^^ 
minutes and the hair rinsed and shampooed. A slightly ASHEN CHUO i«u 1 coiour 
is obtained. 
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ISXAMPi-IS 

The Mowing dyeing composition is prepared: 

/?- rN- [(S-iutTO^metijylamino)phenyl] N-^-N'- 

[4Uitto)phenyl]anm^^ metnyi 5 

diethyl ammonium methyisulphatc ' * 

isooctyipheayl polyethox^thanol & 
Na 2 COi, q.s.p. pH=7.5 1Q0 
water, q.s.p. 

TOs composition is applied to hafc which i, 90% white, allowed to act for 15 ^ 
^T^K^HBtSS^iued. 

Example XXXV 
The following dyeing composition is prepared: 



£- rN- [(3-mtto^mcmylamino^)henyl] > N-tP'-^'- 
[(4^nto)p^ methyl 
diethyl ammonium memy^ate «•« 6 



15 



diethyl ammonium mcuiyiai^-^ 
4-N^-wximopropylamino-l-N -methyl- Q (>5 

arru^MHanthrar m * r " ,Wi * •' ' 



polyethoxyethanol 4 5 90 

r "Li v_^1j 1 ft < iritis nf 



lsooctyipncnyi pvijfvuiufcjv i ■ ■ . »■. wj. 
lauryl alcohol oxycthyhted with l10.5 mols of 
ethylene oxide per mole of alcohol x & 

Na,CO», q.s.p. pH«=9 1(X> 
water, q.s.p. 



25 



Example XXXVI 
Hie following dyeing composition is prepared 



monohytbochloride ^ 1 



N-diemjdaminoethyl, ^[(S-nitro^meAylamino). 
phenyl], N'-[(4'-nitw)phen^lethyleMoUairmie 
monohydrochloridc 
isooctylphenyl polyethoxyethanol 
2 N solution of Na 2 C0 35 q.s.p. pH=7.5 
water,***. 5 

MnS A REDDISH BLONDE is obtained. 

Example XXXVII 
The following dyeing composition is prepared: 

N^-dethyUmtooethyi, N-[(3-nitro-4-raethyl- 
amino)phenyl], N'-[(4'-nitro)phenyl]ethyiene. 
diamine monohydrocholride * 
1 ^iethylammoemylamino-2-nitro-4-N,N- 
dihydroxyemylanimo-benzene dihydrochlonde v)-U*g 
isooctylphenyl polyethoxyethanol & 
2N solution of Na £ CO a , q.s.p. pH=7.5 
water, q.S4>. 6 

This composition is filtered and the filtrate applied to hair .whichhas ; been 
to a $tom- shade, allowed to act for 15 minutes, and the hair rinsed and shampooed. 

A rather strong PEARLY BEIGE is obtained. w 
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Example XXXVIII 



ISAM"* ~\ 

The following dyeing composition is prepared: 

S methyl diethyl ™ = methylsulphatc 5 
isooctylphenyl polyeAoxyethanol 

2 N solution of Na,GOs,q.s.p. 10 0 g 

water, q.s.p. 

This composition is ^^^^^^<^^^ 
and the hair rinsed and shampooed. A Lavra 

obtained. Example XLIX 

The following dyeing composition is prepared : 



ammonium methylsnlpiiate 5 g 

isooctylphenyl polyeAoxyethanol 

2Nso£tionofNa 2 C0 3 ,q.s.p. p«=7.5 100g 
water, q*.p. 

t. • -4.1VI1 ic or>°/ white, allowed to act for 13 
Example XL 

The following dyeing composition is prepared: 

N^'-[{3-nitro-4-0^ 077 g 

Je^mi&yienediamine tetrahydrobronude " ' * 

isooctylphenyl polyethoxyemanol g 

water, q.s.p. 



100 g 



water, q*#. 

This composition is applied to che*»«t hair, allowed to act for 10 minutes, and 
*? £5E?J £££ with a VIOLINE MAHOGANY sheen, is obtained. 

Example XLI 

The Mowing dyeing composition is prepared: 

N N'- rr3^tro^^-ammoethylamino)phenyl] 
2^&ediamine tetrah^obromide 0-08 g 

I^^mtro^-N'-memyl, NMienzeneadpho^ 
t&S^^ 0 ^ diethyl ammonium ^ g 

2 N solution of Na 3 CO«, q.s.p. pa / 1Q()g 
water, q^p. 

This composition is applied to ha* which is 90% white, allowed to act for 15 
minutes, and the hair is shampoorfandrinsett. 

A GOLDEN REDDISH BLONDE is obtained. 
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Example XLH 



The following dyeing composition is prepaid: 

containing 19% ot teuryl alcohol 4 g 

2-butoxyethanol 5 g 

0.43 g 10 
■water, q.s.p. ( - 

A PEARLY BIEGE is obtained. 

Example XL1H 
The following dyeing composition is preiKired: 

N N'-dinS-iydroxyethyl, N^'-di-t(^-^4f- 0 6 c 

isooctylphenyl polyethoxyethenol 10 g 

2-toutoxyethanol ^ „ Q 

2 N solution of Na 3 CO», q.sp. P* 1 y yjo g 

water, q.s.p. 

EXAMPLB XLIV 
The following dyeing composition is prepared: 

N^'-bis-dietfayiarninoetiiyl, W^t^^ 0 n 

^^3-nitro)^^ 5 g g 

isc«ctyipbenyl J&^^^^jk 
2N solution of Na^^q-s-fK pri-/o 100g 

water, q^4>« 

^ 1. v ™Mrti k QOV white, allowed to act for 15 minutes, 
This solution is applied to hair which is 90 /« wnite, 
and the hair ahampooedand rinsed 
AUGHT VIOLET is obtained. 

Example XLV 
TTie following dyeing composition is prepared: 



3 g 



anthraquinone monocMoride 
20% NH* q.s.p. pH=7.9 lOOg 
water, q.s.p. 

TOs solution is «lfcd to hair which » 90% white, allowed to act for 30 minutes 
at 35°C, *nd the hair rinsed and shampooed. 
A GREEN colour is obtained. 

WHAT WE CLAIM IS : — 
1 Compounds of the formula: 

R T 

Z— -N— CH 2 — (CHE)«— CHj— N— 2 j 



1.19M41 

K^roxvalkvi, amino alkyi, inonoaiKyian^u^/ carbon atoms, or by an aiKyi 

SJS; «*™ a hydrogea atom 

or alkoxv radical containing 1 to t «^ . 

S or a radical of the formula 



herein n is 2, 3, 4, ^If/^W^ ? jBS 

^T^^SaSS^ternary ammonium salts thereof. 
2 Compounds of the formula: 

Z _N-(CH s ).-i-<CH I ) n -N-Z n 

wteeh Z and R and each of the n values ^^t^SS 
•wherein A ^^f- °" , ^ d addition salts and quaternary ammuiuum o 
defij f S^ZdsSXtdaim 2 having the formula 

A- in 

wherein X represents a halogen atom x t0 3 j n which at least one of the 

„ ~ - « . 

Z radicals represents an anthraquinone radicaL wherein E represents a 

6 Compounds according to any °™°\^™*J^ t m alkyi radical of 1 to 4 
hydrogen atom, one of the R a ni«ophenyl radical which 

carbon atoms and at least ^^jLT^^tuted or substituted by one or 
is substituted by an ammo wdiaiwhich ^ unsuo atams , or an snthra.- 

two alkyi, J^^raS^Sl * is unsubstituted or substituted 
^«tS55^.^3Sfr»i one of the Z ^represents a 

of 1 to 4 carbon atoms. claims 1 to 4 whereinR does not represent 

8 Compounds according to any one ° f ^ims i ro -» w represents a 

an afevSof 1 to 4 carbon ^"^^S which instituted or substi- 
nitro^nyl radical +~&&£^jSU^ of 1 to 4 carbon * = 
^VVcom^d S&EfiSK oVfiSuTidentined * one of Examples 
1 W 5a compound according to claim « or 7 specifically identified in any one of 
Examples XII to XIX. -__ v-j .„_ c.WZ f -- - 



39 

3 , Mgjg — — 

" n . A compound according to claim 77*** «• «* ~ ° f 

Examples XX to XXVIII. formula I. II or III as set out in claims 

12. Process for preparing a compo^rf^^ £ ^ ^ „ different, 
1 2 and 3, in which each of the Z ^f^^^t least one of which Z radicals 5 
resents a ntaobenzene or. ^W 0 ^f^bitated or substituted .by one 
being substituted by an amino "j^ninoalkyl or malkylaminoalkyl 

or wo alkyl, hydroxjalkyl, ammo ^^^^^ 1 to 4 carbon atoms, 
radicals, the alkyl radicals in the said ^"f"* atoms; E represents a 

ofbTan alkyl or alkaty radical c^tammg 1 w^^ffi* the! radicals, 1< 
hydrogen atom or a h ^ «tf ™^ts a hyVogen atom, an alkyl or hydroxy- 
which may be me same or differ^ ItEr™ radical If the formula 
alkyl radical containing 1 to 4 carbon atoms or a rauiw 
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R '>N-{CH S ).- 



wherein n is 2, 3, 4, 5 or 0; -^l^l^SgT^ STE^SS 
15 represents a hydrogen atom, or an alkyl radical id ^ radical, or R, 

to P the proviso that at "^Si^^Se attached for a heterocyclic 

- d * V^^a Sen 4 ^ wnS. crises condensing a compound of 



25 (i) a compound of the formula: SO*— Z" 

Z'"— N< 



M iv 



If Y represents a halogen atom; 

(ii) a compound of the formula: Z '"— Qi 



15 



the formula y 

Z'"— N< „ 

. , -iu-i; meta i «, alkaline earth metal atom, 

in which Y represents a halogen atom, an alkak £J£^ ydtogeri or halogen 
or a prirnary Jecondary or tertiary ^ ^ ^"L f* m represent, 
atom such as chlorine or bromine, V is the same as ^' , it d 
the^icalSOr-Z" in which Z" represents a phenyl or tolyl radical, with ^ 

_ <%f tttA fnrmula : 



(iii) a compound of the formula : 

Z'"— N< 

(CH a )n— X 

if Y represents a secondary or tertiary amino group; 
35 (iv) a compound of the formula: so ._ Z" 

(CH 8 ) a — X 

* or of the formula: ^ 

Z'"— N< 

(CH 5 )n— X 

if Y represents an alkali metal or alkaline earth metal and n in formula IV is 0, and 
40 hydrolysing the SO-— Z" group; 



30 



the formula: — KHRc 
of the formula: 

_<CH J )^-N<^ 

fa which each of R. and *» - * J ^b^TT^rS 

oP-^y^^^SnpouBd of the formula : 

R 

2— A-(CH a %— NH— Z 

which comprises condensing a compound of the formula : 

R 

with a compound of the formula: S Or-Z" 

Z'"— N< 

M 

. ^ j A* 7" and Z'", are as defined 

in which Z - Utf^^^Ai* *' ^ b<maA6C 
5 itt ^Kf5^toSS?fthefonnula: 

R 

Z-N-(CH 2 ) a — NH-Z 

which comprises condensing a compound of the formula: 

R 

with a compound of the formula : Z '"—Q* 
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■ , t t^nu tt as defined in claim 2 which 

15 . Process for preparing ^XTotntla 
comprises condensing a compound of the formula. 

K 
J 



R 



with a compound of the formula: 

Z"'-Jl-- (CHaV- X 

- . « j v 7»» are as defined in claim 12. 
in which n and Rare »dM m*jm£ • d X and ^ »«■ 

R L 

2'»—N— (CHtV— N 
K 

with a compound of the f onnula : R 

Z /»_Jr_^ca s ).— X 

claim 12 in which at least one of ^.^?YK 1H in which Z, E, m and 

sftt ssawr sW^s* 11 => - * » — 

a hydrogen atom with a hydroxyalkyl halide; T II or m as defined in claim 



hydV^™hh a halogenoalkylamine of f onnula: 



Rr 



>N-<CH S V- X 



wWch^ 



Z'"— N< 



30 



or of the formula: 



Z'"— N< 
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15 



20 
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with a compound of the formula: sOr-Z" 



Z »'_N< 

M 



. . • 1 17" 7'" X and M areas defined in 
in .hid, Z ^"ES^^iA- - t^remove the sulphonannde 
claim 12, and hydrolysing the resulting v 

comprises condensing* compound of tne ronnu« 

_ ^ mm at 



SO«r-Z" 



with a compound of thefonmna: SOs — Z 



M 



» . . • i 7" Z'" X and M are as defined fa 
In which formulae n is as defined m, dam ^ re$afting prodTJct wtth an 

damTl2 and Q represents a halogen atom, reacting 
amine of the formula: HeN— R 5 

complies condensing a compound of the fonnula. 

PA J7it 



SOr-Z" 

Z'"— N< 
M 



i 



with a compound^ the formula: s<V- Z" 

Z'"— N< 



or of the formula: H 

Z"'-N< 

(OH*)*- X 

. , . « 7 „ 7/// M and X arc as defined in claim 12 
in which 11 is as defined m daun ^ Z ' A ^ ^ ^ ^ rf ^ 

and Q represents a halogen atom, reacting tne resume 

■« Ja . 



""WR. for preparing ^SriT^^^^^ 
T or Has defined in claim 12 which oomPfes m claim 12, 

a com^^nnnla I as defined in daim 12 which 
comprises condensing a compound of the formula. 



SOt-Z" 
Z"'_N< 

M 



10 



with a compound of the formula: 
or of the formula: 

in which E and m are « ^Jfi^S^^"^ 
bd £ ^ ^& « B3B hfSSrn 12 which 

comprises condensing a compound of the formula: 

SO*-Z" 

Z'"— N< 

M 

with adihalogcnoalkane of the formula: 
with a compound of the formula: sOr-Z" 

in which m and Eat» defined in claim 1, X, M, ^"«nd Z '« defc^in 
datol2 and Q represents a halogen atom such as chlorine or bromine, cona 
the (product with an amine of the formula: 

HeN— R« 

in which R- represents an alkyl group of 1 to 4 ^"^J^t* 3 ** 
3 lto4 <5bon atoms, an alkoxyattyl group or a radial of the formula . 

-(CH^-NK 

in which and R, are as defined in daim 12, and hydrolysing me sulphonamide 
. gKW ^. Process according to any orc of claims 13 to 19 and 22 substantially as 
30 ^^'^J^ 0 ^ claims 14 and 17 to 22 substantially as 
' d ^AS'SaSrffi™ 17, 18 and 23 to 25 substandaUy as 

* %T^So? foSt fflKSSgd*. 12 whenever prepared 
40 by the process cWmed inany one ofdaims 23 to 25 and 28. 
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10 



15 



25 

i 

XIX 

as 

35 to 



J. A. KEMP & CO., 
Chartered Patent Agents, 
14, South Square, 
Gray's Inn, London, W.C.1- 



~ w t JL>. CfnHnowv Office by the Courier ^ s ^ Uss ^^f ^l?' 
Printed for Her MBie^» Smti«W ^ London, WC2A 1AY, from 

Published by the Patent obtained- 



10 



15 



brdi^^iEtad^toli «~dtfy tarn* 

-stsfesas?* 1 ' 

40 A composition accoroing to ^ 
"^S^accordi^^^^ 20 

- r 33 su— y « described in any one <* 
"TKSSSSStf 33 — * as d-Vd in an y 

» ^i^SS S to data 33 —ally . described in E^e 

^48. A me*od of dyang ^f^^^S^ 
datoed in any one of danns 33 _» 47 for 5 to 3» 

SS 0 ^ and then rinsngand d/^f.* 6 ?^^ tfa e bair is bleached human hair. 
£ i aTS -S^fXroin the compel . one dauned 

* d ^£e&da«^gto<aahn48or49^ „ 
40 fa ^^deecordingto<^48or49^er^ 

in claim 43 or 46. jt . T . cubstantiallv as described in Example XLL 

g £ 35 SO^SS^y as described in any one of ^ 

45 J*™ * S » data 51 —ally as described in any one of 

^tfflS^S 52 substantially as described in any one of 
Examples XL and XLII w XHV. 
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